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Experiments with gases show that ionization takes place afc the
critical x-ray potentials. The increase in ionization is not as pro-
nounced as the radiation change and in only two elements has it been
studied, sodium and potassium.

It is seen from Table XXXIX that measurements of critical po~
tentials cover nearly the entire interval between arc spectra and the
range of the x-ray spectrometer. Most of the work has been concerned
with light elements, as these furnish the safest starting point in the
development of new methods.

The evidence that these radiation potentials are characteristic x-ray
limits is found both in the agreement of observed potentials with limits
computed from spectroscopic data (Figure 35), and in the Moseley
relation between critical potentials and atomic number (Figures 34 and
35). The relation of these data to x-ray spectra will be considered in
detail later. In the work with gases, x-radiation is superposed on arc
and spark spectra. Many fainter potentials not listed in Table XXXIX
were found, but it will require further study to classify them.

The results of Hughes are apparently inconsistent with those of other
observers, and there is no evident explanation of the difference.

2. ABSORPTION PHENOMENA

If a beam of continuous (heterochromatic) x-rays is passed through
a thin layer of any element, spectroscopic analysis of the transmitted
light shows a band absorption spectrum characteristic of that element.
There is also a non-selective absorption, probably caused by pure scatter-
ing of radiation. Only the selective effect will be considered here.
Figure 32 is a photograph of the emission of a tungsten anticathode in
which the K absorption bands of the elements silver and bromine in
the photographic plate are distinctly shown. The bands are regions
of continuous absorption terminating abruptly on the low frequency
side and fading out gradually with increasing frequency. The position
of the sharp edge of each band coincides with a limiting frequency
computed from critical potential measurements.

Energy absorbed in a band is expended in the ejection of an electron
from the atom. Part of the absorbed energy is given to the atom and
part to the electron. If ~Vl is the frequency of incident radiation and v0 a
limiting frequency characteristic of the absorber, then an absorbed
quantum of energy hvi is expended:

(1)   In work on the atom, &?0;

(2)   In kinetic energy of the ejected electron;

= hvi - hvQ.                                                     (134)ials.
